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Abstract 

Turnings of the colors quarks mass space make curved the events time- 
space. 



In accordance with [T] the fermion moving equation has got the following 
form: 
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are the diagonal elements of the light Clifford pentad; 



Jo] 



are the antidiagonal (mass) elements of that pentad; 

<d k and T 7 [5] with k G {0, 1, 2, 3} are fields, forming the electroweak gauge 
fields (5; 

Mo, M4 are lepton's mass numbers [5]; 

M(fi, Mf : 4 are red down and up quark's mass numbers; 

M n fi, M Vi 4 are green down and up quark's mass numbers; 

Mg.o, Me ,4 are blue down and up quark's mass numbers. 

And 



1 



J5] 



1 














1 














-1 














-1 



;0 



10 
10 
10 
1 



-u ® 



The equation |T]) can be reformulated as the following [T]: 
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are the antidiagonal (mass) elements of red pentad; 
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are the antidiagonal (mass) elements of green pentad; 
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are the antidiagonal (mass) elements of blue pentad. 

The quarks mass members of this equation form the following matrix sum: 
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Elements of these matrices can be turned by formula of shape [5J: 



Z X-iY 
X + iY -Z 



Zcos6 - Y sin9 
X + i (Y cos 9 + Z sin ( 



X -i(Ycos9 + Zsm8) 
-Zcos9 + Ysin9 



Hence, if: 



def 



cos a 
isina 



i sin a 
cos a 
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and 



M' 



7 def 



_m; o7 J ) 1-m; 4 7 ? w+ 



= f tft 3 (a) MC/ 2 , 3 (a) 



then: 

M io : 

M C,4 = 
^,4 : 



M^o cos 2a 
Me,o cos 2a - 

M v> 4 cos 2a 
M# 4 cos 2a 



- Mg i0 sin 2a, 
M V fi sin 2a, 

- Mo, a sin 2a, 
iWjj^ sin 2a, 



Therefore, matrix 1/2,3 (<*) makes an oscillation between green and blue 
quarks colors. 

Let us consider equation ^ under transformation C/2,3 (pt) with a is an 
arbitrary real function of time-space variables (a = a (t, Xi, x 2 , X3)): 
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V +iMo7 [01 + iM 4 /3 [4] + M / 
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(9 2 + ie 2 + iT 27 [ 5 ]) + 
+pw (9 3 + ie 3 + iT 37 [51 ) + 

V +iM o7 [0] + iM 4 /3 [4] + M J 



Ul 3 (a) U 2 ,s (a) = U, 
uL(a)^U 2 ,3 (a)=7 [5] 



( i((^(o)^y(o))^^(«)^(«)%) ^ = 
V +ie <^ + iT 7 [5 V / 

77+ fTvlflWf (diC/ 2:3 (a))</? + C/ 2:3 (a)<9i</? 

2 ' 3 1 ' ' \ +i9i (C/ 2 , 3 (a) + iT l7 I 5 l (C/ 2 , 3 (a) 
, rf t f (a)) ip + U 2 , 3 {a) d 2 p \ 

2 < 3 [ ' ' \ +i6 2 (U 2 . 3 (a) ip) + iT 27 I 5 l (U 2>3 (a) <p) ) + 
.j-rt ( n \(m( (d 3 U 2t3 {a))cp + U 2 , 3 {a)d 3 p \ 
2 < 3 [ ' ' \ +i0 3 (U 2 . 3 (a) ip) + iT 37 [ 5 l (U 2 . 3 (a) <p) ) + 
+iM C/ 2 t 3 (a) 7 [°] (t/ 2 , 3 (a)v>) 
+iM 4 ul 3 {a)jW (U 2 , 3 (a)<p) 
+Ul 3 {a)M(U2, 3 {a)<p) 
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2 ' 3 1 j ; ^ +i9i (C/2,3 (a) ¥>) + iT l7 [5] (C/2,3 (a) 
+77* U^lf (d 2 C/ 2i3 (a))<^ + C/ 2 , 3 (a)<9 2 </? 
2 < 3 [ ' ' \ +i0 2 (U 2>3 (a) ip) + iT 27 I 5 l (C/ 2 , 3 (a) 

( n \(m( {d 3 U 2>3 {a))Lp + U 2 . 3 {a)d 3 ip 
2 < 3 W P ^ +i6 3 (C/2,3 («) ¥>) + iT 37 [51 (C/2,3 (a) ¥>) 
V +iMo7 [01 ip + iM 4 (3 [4] <p + M'tp 
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then 



Ul 3 (a) ^d t U 2 , 3 (a) + - c d t + i9 + iT o7 [51 ) <p 



( flWrrt ( n \( (diU2, 3 (a)) + U 2 , 3 (a) dx 

P U 2,3 {<*) y +iQif/2 3 (a) + iTl7 [5]^ 2i3 {a) 

(d 2 U 2 ,3 {a)) + U 2 ,3 (a) d 2 
i& 2 U 2 ,3 {a)+iT 2l ^U 2 .3 (a) 
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then 



+ie 3 C/2, 3 (a)+iT 3 7 [5l C/2, 3 (a) 
+iM 7 [ °] + iM 4 /3W + M' 



\j\ 3 ( a ) /JPl = (/JPl cos 2a + /J^ sin 2a) U% 3 (a) , 
u\ 3 (a) 0® = (pW cos 2a - sin 2a) (a) 



(ul 3 (a) ^8 t U 2 ,3 (a) + - c 8 t + i6 + iT 7 [5] ) <p = 



Hence 



U f 2 ,3 (a) di*7 2 ,3 (a) + Ul 3 (a) U 2 , 3 (a) ft 
+ie 1 C/ 2 t j3 (a) XJ 2 ,3 (a) + iTiC/t 3 ( a ) ^\u 2 3 ( a ) 
+ (/3 [2] cos2a + /3 [3] sin 2a) 



4s (a)ft*7 2 , 3 



(a) + C/ 2 T 3 (a)C/ 2 ,3 (a) ft 



+162^,3 (") ^2,3 (a) + iT 2 C/ 2 t 3 (a) ^U 2 .3 {a) 
+ ((3^ cos 2a - /3P1 sin 2a) 
U{3 (a) ft*7 2 , 3 («) + U{ 3 (a) L/ 2 , 3 (a) ft 
+163^,3 («) ^2,3 (a) + iT 3 £4 i3 (a) 7 [ 5 ]£/ 2 , 3 (a) 
+iMo7 [0] + iM 4 /3 [4] + M' 



\dt + Ul 3 (a) ^ft*7 2 , 3 (a) + i9 + iT o7 [51 ) <p = 
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(d, + U{ 3 (a) 0^2.3 (a) + iOj + iTi 7 
/ (cos 2a • 82 — sin 2a • 93) \ 

3 (a) (cos 2a • <9 2 — sin 2a • 83) C/ 2 ,3 (a) 
+i (82 cos 2a — O3 sin 2a) 
V +i (T 2 7 [5] cos 2a - T37I 5 ] sin 2a) 
/ (cos 2a • 83 + sin 2a • 82) \ 

■U 2 3 (a) (cos 2a • 83 + sin 2a ■ 82) U2 : 3 (a) 
+i (62 sin 2a + 63 cos 2a) 
V +i (T 37 [ 5 ] cos 2a + T 2 7 [5] sin 2a) / 
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Let x'2 and x' 3 are elements of other coordinates system such that 



Hence: 



8x 2 
8x' 2 
8x 3 
8x' 2 
8x 2 
dx' 3 
8x 3 
8x> 



= cos 2a, 
= — sin 2a, 
= sin 2a. 
= cos 2a, 



8xq 8x\ 8xq 8x\ 



dx'n 



dx'n dx'o 



dx'i 
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, dej 8 8 8x 8 8x\ 

8x' 2 8xq 8x' 2 8x\ 8x' 2 

= cos 2a • — — 

8x2 

— cos 2a ■ 82 — sin 2a • 83 



8 8x2 



sin 2a • 



8 8x3 



8x2 8x' 2 8x3 8x' 2 



8x 3 



, de_f 8 

3 " d& 



8 8xq 8 8x\ 



+ 
8 



8xq 8x' 3 ' dxi dx'3 



cos 2a • — h sin 2a • 

8x3 8x2 

cos 2a- 83+ sin 2a • <9 2 - 



8 8x2 8 8x3 
8x2 dx'3 ® X 3 ® x 3 
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Therefore from ©: 
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/ fa + Ul 3 (a) d!U 2 ,3 (a) + i0 x + iT l7 l 5 l 

+/?[ 2 1 (d> 2 + £7| 3 (a) d ' 2 U 2>3 (a) + iG' 2 + iV 2 jW 
+(3® (d 3 + Ul 3 (a)d 3 U 2 , 3 (a)+X 
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V 



+iM 7[°] + \M 4 ^ i] + M' 



with 



def 

2 = Q 2 cos 2a — Q 3 sin 2a, 
0' = y e 2 sin2a 



03 cos 2a. 



def 
def 



T 2 cos 2a — T3 sin 2a, 
T 3 "= T 3 cos 2a + T 2 sin 2a. 



Therefore, the oscillation between blue and green quarks colors curves the 
space of events in the x 2 , x 3 directions. 
Similarly that: matrix 



E/1,3 m = 



cos d sin ■& 

— sin 1? cos 1? 











cos 1? sin 1) 

— sin d cos 1? 



with an arbitrary real function 1? (t, x\, x 2 , x 3 ) describes the oscillation be- 
tween blue and red quarks colors which curves the space of events in the x\, x 3 
directions. And matrix 



U1.2 (s) 



def 



cos c — i sin <r 








cos <r + i sin <j 








cos <; — i sin <^ 








cos <r + i sin <j 



with an arbitrary real function q (t, x\, x 2 , x 3 ) describes the oscillation be- 
tween green and red quarks colors which curves the space of events in the x\, 
x 2 directions. 

Now, let 



U ,i (v) 



def 



coshu 
— sinh v 





— sinh v 
coshv 








cosh v sinh v 

sinh v cosh v 



and 
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-M£ o7 { OI +M£' 4 CM- 
M" d = f - M ^-M^+ ^Ul x {v)MU^{v) 

then: 

M'/ = M Cl0 , 

JWi' = M^, cosh 2u - M e , 4 sinh 2u, 
Mg = Mg fi cosh 2u + M vA sinh 2w, 
M' ; 4 = M C4 

M^ 4 = Mij,4 cosh 2v + M e )0 sinh 2i>, 
Mg' 4 = M M cosh 2u - M^o sinh 2u, 

Therefore, matrix f/o,i (t>) makes an oscillation between green and blue 
quarks colors with an oscillation between up and down quarks. 

Let us consider equation @ under transformation C/0,1 (v) with v is an 
arbitrary real function of time-space variables (v — v (t, x\, X2, X3)): 

0o,i ( w ) f- 9 * + iQ o + iTo7 [5] ) 0o,i («) V = 



0^,1 («) 



/ /?w (9 1 + ie 1 + iT l7 [ 5 i)+ \ 
(a 2 + ie 2 + iT 27 [ 5 ]) + 
+/?t 3 ] (d 3 + ie 3 + iT 37 [ 5 i) + 

V +iM o7 [0] + iM 4/ 3 [4] +M J 



C/0,1 (v) (p. 



Hence, 



00*1 (*>) 



-i0o (C/0,1 (t>) + iT o7 [51 (f/0,1 (v) p) 



0o f ,i («) 



/ / di {Uq.i (v)ip) 

' [ ^e 1 (Uo,i(v)ip)+iT 11 ^(Uo A (v)^) 
d% (C/b,i (w) 
+i6 2 (C/0,1 (v) ¥>) + iT 27 [ 5 l (C/0,1 (v) ¥>) 
<9 3 (C/ ,i (u) 

+ie 3 (c/0,1 (v) <p) + iT 37 i 5 i (c/0,1 (v) ip) 

+iAf o7 [01 (C/0,1 (v) <p) 
\ +iAf 4 /3W (C/0,1 (v) <p) + M (C/0,1 («) 



O f ,i («) 



|(ftUb,i(«))v + 00,1 (v) ±3*¥> 
+i0oC/o,i (w) y + iT o7 [ 5 l C/0,1 (v) ip 
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V 



(9i?7o,i (w )) <p + U 0A (v) dicp 
iQiUo,i(v)(p + iTa l5] U ,i(v) V 

(d 2 Uo,i (v)) ip + C7o,i (v) d 2 (p 
|-i6 2 C/o,i (f) <p + 1X27^^0,1 (v) tp 

{daUo,i [v)) <p + U ,i (v) d 3 <p 
m 3 U ,i (v) <p + iT 3 7 [5l C/o,i (u) y 
+iM 7 [0] E/ ,i (u)^ 
+iM 4 /?WC/ ,i («) V + MUqa (v) ip 



Therefore: 



4i (*>) c W,i (u)) + (v) U 0jl (v) 1% 
+ie [/ t ,i (v) fo,i («) + iToCT+j (v) 7 [5] t/ ,i (v) 



/ r/t (5iC / o,iM) + c/o,iW9i 

"0,1 ^ +ie 1 C/o,i(")+i'ri7 [5 ^o,i(v) 

, r rt M o[2] ( (d2U ,i (v)) + U Q ,l (v) d 2 
rU oa {V)P ( +i e 2C/oa ( u ) + iT 27 [5] C/al ( u ) 

-t , ,„ / {d 3 U .i (v)) + U 0<1 (v)d 3 



+iM C/ t !l (w)7 [0l ^o,i(w 

\ +iM 4 c/ t il M/? I4, c/o,iM + ^ t iM^c / o,iM y 

Since (about a sum of matrix and number in [8]): 



99. 



then 



<iM7 [0, C/o,iM 



(cosh2u - sinh2u) , 

(cosh2u + ,3 [11 sinh2u) ET^ 1 (t>) , 

cosh2u - sinh2u) U^j (v) , 

[2] Uo,l(v), 
[3] Uo,t(v), 
7 [0] , 



/ (cosh2u + 0M sinh2u) ^ (v) ± (d t U 0<1 (u)) \ 
+ (cosh2u - /?W sinh2u) §0 f 
+i9 (cosh2u - /3M sinh2v) 

V +ir £/ t il (u) 7 [5l £/o,i(«) / 
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Hence: 



•C^oTi 1 (v) 



( (I3 m cosh2w - sinh2w) • 

{diU ,i (v)) + U ,i (v) &i 
+iQ 1 U^ 1 {v) + iT 11 m aA {v) 
, n[2] TT -l ( (02^0,1 [v)) + U A [v) d 2 
+l ^ ( j ^ +ie 2 [/ ,i («) + iT 27 [ 5 ][/ a (v) 

u °- 1 ( ' { +ie 3 t/ ,i («) + iT 37 [51 tv (v) 

V +iMo7 [0] + iAf 4 /? [4] + M" 



+ 



/ (cosh2u + /3[ 1 ]sinh2u)?7 ~ 1 1 (v. , 
+ (cosh 2v - /?W sinh 2v / ( 
+i9 (cosh2u - /?M sinh2uj 
+iT C/t 1 ( u ) 7 [5]^ 01 ( w ) 



(«)) \ 



/ 



V = 



+0 



( (I3 m cosh 2v - sinh 2u) • 

C^oTi 1 (") (»iCo,i («)) + Uoj (v) Uo.i (v) 9i 

+i0ib o - 1 1 (u) t/ ,i (u) + iTif/o"! 1 (u) 7 [51 ^o,i (v) 

Ifo 1 (u) (d 2 *7 ,i (u)) + CT^ 1 (v) U ,i (v) d 2 

+i6 2 C/ - 1 1 (u) Ub,i (u) + iTat/o"! 1 (v) ^U ,i (u) 

, o[3] ( ^oTi 1 («) W,l («)) + t/oTi 0>) ^0,1 («) d 3 
^ f { +i6 3 C/ ; 1 1 (u) U ,i (v) + iT 3 C/ ;i („) 7 [5][/ 01 ( w ) 

V +iMo7 [0] + iAf 4 /3 [4] + A?" 



Because 



+ 



ip. 



then 



^oTi 1 («)7 [51 ^o 1 i(«) 
^o t ,i(v)7 [5] ^o,i(«) 



14, 

^[5] 



[5] (cosh2u-/? [1] sinh2u) 



/ (cosh2w + /3[ 1 ]sinh2w)C/ ; 1 1 (u)i9 t C/o,i(") \ 
+ (cosh2u - (3 [1] sinh2u) \d t 
+i6 (cosh2w - /?M sinh2w) 
+iT 7 [5 l (cosh2u - /?W sinh2w) 



(/3W cosh2u — sinh2-L>) • 

• (d 1 + u ~l (v) (a^o.i («)) + iGi + iT l7 i 5 ]) + 
+/3P] (a 2 + c/q- 1 (v) {d 2 u 0A («)) + ie 2 + iT 27 i 5 ]) + 
+/?[ 3 i (a 3 + c/ ; 1 (u) (a 3 f/ ,i («)) + ie 3 + iT 3 7 [5] ) + 

+iAf o7 [°] + iM 4 /?W + A?" 
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Hence: 



/ cosh 2v ■ Uq I (v) ld t U ,i {v) + cosh 2v ■ \d t + sinh 2v ■ 3i \ 
+i6o cosh 2v + iT 7' 5 ' cosh 2v 
+ smh2v-U j(v) (diUosiv)) 
+iOi sinh 2v 
+isinh2w • T l7 I 5 ] 
sinh2u • Uq I (v) ld t U ,i (v) - 0^ s inh2w • \d t 
-i/?W 6 sinh 2v - i/?W T o7 [5] sinh 2v - (3 [1] cosh 2v ■ d± 
cosh2u-C/- 1 1 H (ftC/o.i («)) 
-i/?W9icosh2w 
cosh2u-T l7 [ 5 ] 

(o 2 + Uvl (v) (d 2 u ,i (v)) + ie 2 + iT 27 [ 5 i) 

-13^ (d 3 + Uoj (v) {d 3 U ,i (v)) + i6 3 + iT 3 7 [5] ) 
V -iMo7 [0] - iM 4 (3 [4] - M" 

Therefore, 



V 



Uq I (v) (cosh2u • \d t + sinh2w • <9i) U ,i {v) 
+ (cosh2u • -dt + sinh2w • d\) 
+i (6 cosh 2v + 61 sinh 2v) 
+i (T cosh 2v + sinh 2vT 1 ) ^ 
/ ^oTi 1 {v) (cosh2u • dt + sinh2u • ±d t ) C/ ,i (u) \ 
+ (cosh2u • 9i + sinh2u • i9 t ) 
+i (Oi cosh 2v + 9 sinh 2v) 
\ +i(Ti cosh 2u + T sinh 2w) 7 [ 5 l / 

-13^ (da + Uvl (v) (d 2 (7o.i («)) + i6 2 + iT 27 [51 ) 
-/3l 3 l (9 3 + («) (9 3 f/o,i («)) + ie 3 + iT 37 I 5 ]) 
-iMo7 [0] - iM 4 /3 [4] - M" 



V = (4) 



Let t' and x[ are elements of other coordinates system such that: 



dx 1 

at 

9a; 1 
at 7 

at 

at 7 ; 
ax 2 

at 7 



= cosh2i;, 

= - sinh2u, 
c 

= csinh2-Li. 



cosh 2v, 
8x3 8x2 dx 3 



at' 



dx[ dx[ 



= 0. 



Hence: 
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, def d 



d dxi 
dxx dt' 
d_ 

dt ' dx\ 
— cosh 2v ■ dt + c sinh 2v ■ dx, 



d dt 
dtdf 4 

= cosh 2v 



- c sinh 2v ■ 



d dx 2 
dx 2 dt' 
d 



d dx 3 
dxs di' 



That is: 



And 



-di — - cosh 2v ■ d t + sinh 2v ■ d\ . 

n n 



g, def- d d dt d dxi d dx 2 

1 dx[ dt dx[ dx\ dx[ dx 2 dx[ 



cosh 2v ■ 



d 
dxi 



sinh 2v 



cosh 2v ■ d\ + sinh 2v ■ —ut 

c 



ld_ 

cdi 



d t . 



Therefore from (j4]): 



d dx% 
dx3 dx[ 



t + l A + u^l (v) ±ff t u ,i (v) + ieg + ir» 7 w \ 

(+d[ + Uo,l (v) d[U ,i (v) + 16'/ + iT'/ 7 [51 ) 

~0 (d 2 + UqI (v) (d 2 u ,i (v)) + ie 2 + iT 27 [ 5 i) 

-0 (d 3 + U„j (v) (duUo,! («)) + ie 3 + iT 37 [5] ) 
-iMo7 [01 - iM 4 /3 [41 - M" 



<p - 



with 



e 



// def 



6q cosh 2v + 0i sinh 2v, 



0'{ d = 6i cosh 2v + 6 sinh 2v, 
T£ d = T cosh 2v + sinh 2u • T 1; 
T'/ d = Ti cosh 2w + T sinh 2v. 

Therefore, the oscillation between blue and green quarks colors with the 
oscillation between up and down quarks curves the space of events in the t, x\ 
directions. 

Similarly that: matrix 



U ,2 (0) = 



cosh <fi i sinh <f> 

-zsinh0 cosh0 










cosh(/> — isimhcf) 

i sinh <j) cosh <f> 
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with an arbitrary real function <f> (t, xi, x%, x 3 ) describes the oscillation be- 
tween blue and red quarks colors with the oscillation between up and down 
quarks which curves the space of events in the t, X2 directions. And matrix 



^0,3 (0 



cosh 1 + sinh l 

cosh 1 — sinh 1 

cosh 1 — sinh 1 

cosh 1 + sinh 1 



with an arbitrary real function 1 (t, xi, X2, X3) describes the oscillation be- 
tween green and red quarks colors with the oscillation between up and down 
quarks which curves the space of events in the t, X3 directions. 

Now, because 

t(t,Xi,X 2 ,X 3 ), ^(t,Xi,X2,X 3 ), v = v(t,xi,x 2 ,x 3 ), ?(t,Xi,X 2 ,X 3 ), 
i?(£,xi,X2,x 3 ), a(t,Xi,X2,x 3 ) 

are arbitrary real functions then for coordinates A„ of the curved time-space 
the formula 2, page 155 from [7] is fulfils: 



dX v = ^ a va dx 



<T=0 



with real functions a va (t, Xi, X2, x 3 ). 

Hence, the square of the linear element ds 2 obeys to formula 3, page 155: 

3 3 

ds 2 = g aT dx a dx T 

with real functions g^ (t, xi, X2, X 3 ) such that go- r = g ra . And then the 
Einstein deductions from [7] can be reiterated: 

The equation of a geodesic line between points P and P' is the following 
(formula 20, page 167): 



F" 



ds = 0. 



Hence with a parameter A: 



1 \ CT =0 T = 



d\ dX 



If denote: 



rfa^cr dx T def 
J^X^Xr,—,—) 



\ CT =0 T = 



13 



then in accordance with the Euler-Lagrange variational principle the geodesic 
line equation is the following: 



dF d dF 
dx^ ~ dXd(^) 

Because 



dF 
dx„ 



_d_ 

dx„ 



dx u dx 
dX dX 



EE 



dg Vfi dx v dx^ 



/v^3 ^3 ~ dx v dx„ ^— ' ^— ' dx a 



dA dA 



and 



d dF 
dXdW) 



d d 



dx 1/ dx 



dXd(^) W^^^^dX dX 



1 



dX 



9a » rl\ ■ 



then the equation of geodesic line is the following: 



3 3 

\ - \ - dg Vil dx v dx^ 

2 /v^3 ^3 ~ dx v dx„ ^ Z—i Q x dX dX 
' ' 2^=0 2^=0 9vn sx — "=o M=0 

dx,, 



dX /v^3 v^ 3 I dx v dx^ C?A 

V 2^=0 2^=0 dA d\ p- 

if A = s then 

^ ^ dx u dx 



dX dX dX 2 ds 2 



Hence 



dX /v^3 v-^ 3 ~ n dx v dx^ 

Z~iv=0 2^=0 dA dA Ai - U 



3 3 

x dx^ d \ cfcc^ 



14 



s dxy, d dXfj, 



dX 9 ' 7 ' 1 dX +9atl dX dX 



E 

E( \ ^ dg<ni dx T dx^ d dx^ 

dx T ~~d~X~ ~~d~X 9atJ ' ~d~X ~~d~X~ 



M =0 \t=0 
3/3 

EE 



dg afl dx T dx^ | d dx^ \ 

dx T ds ds 9a ^ ds ds j 
fj,=0 \ T =o t / 

Therefore, the geodesic line equation is the following: 



3 / ,2 3^ ^ , \ „ 3 3 

ra 

ds 2 z — ' dx T ds ds 2 ' ^ dx a ds ds 

H=0 \ t=1 T / ^=0^=0 



El d 2 x^ , \ " dg afl dx T dx^ \ 1 \ " \ " dg v ^ dx v dx^ _ 
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